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LIFE HISTORY OF THE DOTTED WOLF SPIDER, LYCOSA
PUNCTULATA HENTZ (ARANEIDA: LYCOSIDAE)1- 2
R. Eason and W. H. Whitcomb
University of Arkansas
Two medium-sized wolf spiders, Lycosa punctulata Hentz and L
abida Walck., are especially abundant in old pastures and grasslands
n Arkansas. The two species are distinguished from most similar wolf
piders by their color, tan with two parallel dark bands on the carapace
nd a median dark band on the dorsum of the abdomen. L. punctulata
nd L. rabida are easily distinguished from one another by markings,
labits, and the time of year when they mature. L. punctulata lacks the
otches at the sides of the dark median abdominal band found in L.
abida and usually possesses large black splotches on the venter of the
Ddomen, where only small black dots are found on L. rabida. L.
unctulata matures (Fig. 1) and mates in the fall, the mated females
verwintering and laying eggs in the early spring. L. rabida matures
uring early summer and midsummer (Fig. 1), and only its immature
>rogeny overwinter. L. punctulata is mostly captured on or near the
round, since it has less tendency to climb into bushes than does L.
abida. In Arkansas, 80% of the collected'specimens of L. rabida have
)een taken two or more feet off the ground in tall grass or bushes.
The life cycle of Lycosa punctulata was selected for investigation
secause so little information on its biology and ecology had been pub-
ished. Field notes on where and when L. punctulata has been collected
nd a little information on its activities in the field have been included
>y various authors: Hentz (1875), Emerton (1885), Scheffer (1906),
lamberlin (1908), Banks (1910), Comstock (1912), Barrows (1918),
shop (1924), Bishop and Crosby (1926), Chamberlin and Ivie (1944),
nd Gertsch (1949). Montgomery (1903) described the construction of
n egg sac by this species. Kaston (1948) pointed out that he had
ken males only after September 1, a fact of considerable importance.
:itch (1963) apparently observed sexual behavior in the field in Sep-
mber and included observations on the capture of prey. Eason (1964)
ported on egg sac construction and on care of the young.
METHODS AND EQUIPMENT
IBy aid of a headlamp, using a method devised by Wallace (1937),lult or nearly mature spiders were collected at night from pastures,Itivated crops, and surrounding weedy areas. Their eyes shine green
the beam from a headlamp, making the spiders easy to locate.
Captured specimens were placed in half-pint or pint ice cream
containers on trays. Their progeny were reared during the second, third,
'Partially supported by N. S. F. grant GB-2195.
tcknowledgment is given for species identification and other technicalssistance by Harriet Exline (Mrs. Don Frizzell) of Rolla, Mo. 11
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Fig. 1. Months in which mature
Lycosa rabida and Lycosa punctulata have been collected
Total collected
—
201
Total collected —113
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and fourth instars in lids of ice cream containers; from the fifth instar
through maturity, the spiders were kept in half-pint containers. Petri
dish lids covered each container. Water-saturated pieces of sterile
absorbent cotton in each container provided water and humidity.
Laboratory temperature fluctuated from 68° to 80° F. Average
humidity ranged from 30 to 60%.
The spiders were mated in an aluminum dishpan with steep smooth
sides. A male and female, each in its own container, were placed in
the pan, and the lids were removed. The containers were left in the
pan to provide hiding places prior to courtship and after mating. One
mating sequence was recorded on 16 mm. motion-picture film.
t Duration of egg incubation and duration of the deutovum stageere determined by cutting into the egg sacs on successive days, fol-wing the technique of Whitcomb and Eason (1964).
Measurements, following Dondale's method (1961), were made of
carapace widths of captured and reared specimens by means of an
ocular micrometer. Growth from instar to instar to maturity were re-
corded.
Food varied, depending on the size of the spiders and spiderlings.
irst-instar spiderlings (deutova), which are incapable of feeding, re-
mained inside the egg sac. Second-instar spiderlings were placed in
ontainers and fed the same day that they left the back of the female,
he common vinegar fly (Drosophila melanogaster Meiger) and deutova
f their own or of other lycosid species were fed to the spiderlings
Trough the fifth instar. Beginning with the fourth instar, a larger
pecies of vinegar fly (D. hydei Sturtevant), second-instar lycosid spider-
ings, tiny pyralid moths, and small nymphs of a meadow grasshopper
:amily Tettigoniidae) were also used for food. Leafhoppers and house
lies (Musca domestica L.) were added to the diet at the fifth instar.
mall moths of various species and small crickets were introduced at
ie sixth instar. Moths and larvae of the fall armyworm [Spodoptera
rugiperda (J. E. Smith)], large crickets, and house flies composed the
iet for spiders in the eighth instar through maturity.
House flies, crickets, fall armyworms, and vinegar flies were
red. Other insects were field-collected.
LIFE CYCLE
Adult females were brought into the laboratory during November
nd December and again in March and April. Egg sac construction
n the laboratory occurred between November and June, mostly between
anuary and April. The egg sacs were constructed earlier in the
aboratory than in the field, since the laboratory spiders were not ex-
>osed to the low field temperatures.
Like most wolf spiders, the Lycosa punctulata female constructs
her egg sac by first spinning a light scaffolding of silk more or less
13
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jarallel to the ground. On top of this, she spins a circular mat of
closely woven silk, approximately 20 cm. in diameter; the mat takes
orm as the female works both clockwise and counterclockwise around
a circle. All spinning is done by movements of the abdomen without the
lelp of forelegs or palpi. The female moves her spinnerets from side
o side in a brushing motion. She then thickens the mat with up-and-
down looping motions of the abdomen. The spinnerets are repeatedly
aised about V4 inch and lowered, forming and depositing loose loops
of silk on top of one another.
Around the edge of the mat, a rim is formed by a series of rapid
up-and-down strokes, giving the mat a concave shape. After centering
he genital opening over the concave mat, the female pauses, body
ense, for three or four minutes. Liquid is then extruded from the geni-
al opening, and rapidly deposited, liquid-encased eggs drop to the
mat; within approximately five minutes, oviposition is completed.
Within three or four minutes, the female begins to cover the eggs by
pinning vigorously back and forth across the egg mass, making wide,
iigh, looping motions with the posterior tip of the abdomen. Within
ive minutes, a silk covering becomes visible over the rounded egg mass.
:or approximately 30 minutes, the female continues spinning the cover-
ng and thickening the edges.
From 12 to 20 minutes are required to detach the covered egg
mass from the scaffolding. The female accomplishes this by pulling
t the egg mass with her palpi while tearing silk strands with her
helicerae and by pushing with her legs and lifting with the anterior
>ortion of her body. She rotates the unattached egg sac with her first
nd third pairs of legs while turning down the seam with her chelicerae
nd palpi and spinning over the seam. Her egg sac free and complete,
ie female attaches it to her spinnerets. Half an hour to an hour later,
ne detaches the egg sac and begins to manipulate it. While she
urns it, dark blue spots appear on the sac. She passes it first through
ler mouthparts, where the surface is moistened, then past the region
f the genital opening, from which a scarcely-visible blackish drop of
iquid is brushed against the dampened surface. The female usually
ttaches the sac to her spinnerets and detaches it several times before
le coloring process is finished, when the sac is a more or less uni-
orm grayish-blue color. The coloring process takes nearly an hour
o complete.
Egg sacs averaged 12.6 mm. by 13.8 mm; the largest sac measured
5 mm. by 16 mm., and the smallest, 7 mm. by 8mm. These slightly
attened, spherical-shaped sacs contained from 53 to 287 eggs. Fe-
males usually made two or three sacs in the laboratory, from 28 to 61
ays apart. Although construction occurs at any time of the day or
ight, most egg sacs made in the laboratory were constructed during
arly morning hours.
Measurements of 50 Lycosa punctulata eggs averaged 1.36 mm. by
1.22 mm. The pearly-white eggs are ellipsoidal in shape when freshly 14
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laid but assume a rounded, pyramidal shape approximately 24 hours
before hatching.
The eggs hatch to become deutova from 9 to 14 days after they
are laid. The number of days needed for incubation depends on tem-
perature; a longer time is needed in the winter months, and fewer days,
in late spring. The first instar, called the deutovum because many of
the organs including the digestive tract are incomplete so it is incapable
of feeding, lasts from 12 to 18 days. The average carapace width of
deutova from one brood raised in the laboratory was 0.76 mm. (Table
1); for a brood from another female, 0.85 mm. The faintly marked,
translucent, white color of the newly hatched deutovum gradually
deepens to a pale, tannish-gray just prior to the first molt, and black
setae become visible on the legs and body.
At first molting, the deutovum becomes a second-instar spiderling
within the egg sac, from 22 to 32 days after the eggs were deposited.
At this time, the female perforates the egg sac along the seam, allow-
ng the freshly molted spiderlings to emerge. Young lycosid spiderlings
are incapable of opening the egg sac and willdie if it is not opened
or them. The young stream forth and immediately mount the female's
>ack, the first tending to choose a mid-dorsal location on her abdomen.
Within 6 to 12 hours of the first emergence, the egg sac is completely
emptied and discarded. While the spiderlings are on the back of the
emale, the latter attempts to protect the young against predators and
apparently gives the spiderlings active care. This is especially evident
when she takes the spiderlings to drinking water and gives them access
o it (Eason, 1964), allowing them to dismount and remount. The young
do not feed or prey on each other while on the female's back. The
econd instar spiderlings leave the mother from 6 to 14 days after
emergence from the egg sac and disperse by ballooning. All factors
which stimulate ballooning are not yet known. The following is an
account of the ballooning of one brood.
At 4 P.M. on March 17, 1965, second-instar spiderlings, seven to
en days after they left the female, were placed approximately 4 feet
above the ground on the twigs of a barren bush. Strato-cumulus clouds
overed about 40% of the sky. The light intensity was approximately
,000 foot-candles, and the temperature was 54° F. The light breeze
varied from three to seven miles per hour,- the gusts lasted from 7 to
25 seconds. The spiderlings dropped on silken strands and remained
uspended from 1 to 3 inches below the twigs, with their legs out-
tretched until a gust of wind struck. The breeze bore them upward and
outward with their silk strands trailing behind them. As the breeze
>egan to lift them, the spiderlings folded their legs under their bodies.
At other times, the Lycosa punctulata spiderlings ballooned in a
more conventional manner, clinging to the twigs until the wind pulled
out the silken strands. The spiderlings were then borne upward and
outward with the strands in the lead.
In a group of 22 reared specimens, the average duration of the
15
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TABLE 1. Width in mm. of the carapace of each instar of Lycosa punc-
tulata Hentz
Number of Width in m.m.
nstar individuals Range Mean
1st* 10 0.72-0.80 0.76
2nd 18 0.90-1.03 0.96
3rd 18 1.11-1.21 1.15
4th 18 1.23-1.52 1.38
5th 18 1.55-1.90 1.73
6th 18 1.90-2.35 2.09
7th 18 2.25-2.80 2.56
8th 18 2.80-3.50 3.13
9th 18 3.24-4.20 3.78
Oth 16 3.84-4.92 4.35
*Recorded from individuals of another series.
FABLE 2. Duration of each instar of 18 laboratory-reared Lycosa punc-tulata Hentz
Number of Number of days
Instar individuals Range Mean
1st —* 10-10 10
2nd 18 13-25 17
3rd 18 9-17 13
4th 18 10-22 16
5th 18 9-41 24
6th 18 14-34 22
7th 18 9-52 25
8th 18 17-53 27
9th 16 13-50 26
10th Adult —
*Deutovum stage within egg sac. 16
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Iond instar
was 17 days (Table 2), and average carapace width,
»6 mm. The third instar lasted the shortest period of time, with an
;rage of 13 days. The average carapace width of spiderlings in
; instar was 1.15 mm. An increased appetite was apparent in
derlings of the third instar, but it became even more marked during
i fourth instar. Spiderlings which were inadequately fed at this stage
quently failed to reach the fifth instar. Average duration of the
irth instar was 16 days; the average carapace width of such spider-
gs, 1.38 mm. The fifth instar lasted an average of 24 days, with a
de range between the maximum and minimum number of days. The
jrage carapace width of fifth-instar spiderlings was 1.73 mm., indi-
ing a marked increase in size over that of previous molts. The sixth
tar averaged 22 days, with average carapace width of the young
ders, 2.09 mm. The average duration of the seventh instar was 25
/s, with an average carapace width of 2.56 mm.
I
Some of the young spiders had a slight swelling of the palpal
si by the eighth instar, an indication that these were males. The
lales of this instar showed the beginnings of epigynal structures,
s instar lasted an average of 27 days, and the spiders had a cara-
:e width averaging 3.13 mm. By the ninth instar, some males were
ture, and all the other males had enlarged palpal tarsi, showing
ns of reaching maturity. Average length of the ninth instar was 26
/s. Like the fifthinstar, the seventh, eighth, and ninth instars showed
vide range in the number of days required by various individuals.
i average width of the carapace in the ninth instar spiders was
8 mm.
IBy the tenth instar, all males and females had reached maturity,average carapace width of the spiders was 4.35 mm. However, the
rage carapace width of adult field-collected spiders was 4.97 mm.
ILaboratory- reared males required nine to ten instars to reachturity,- females required ten. Eleven instars were required by speci-ns reared on a near-starvation diet. Males took an average of 162/s to reach maturity,- females, 175 days.
I
Following the final molt, the males made sperm webs and charged
ir palpi. Following each mating, another sperm web was con-
icted, and the palpi were charged again. Approximately four to five
irs after mating, the male began to spin threads on the side of the
tainer in an agitated manner. Short periods of spinning were fol-
ed by relatively long pauses. The sperm web, an extremely deli-
;structure, was made between 10 and 17 hours after mating. Nei-
¦ complete sperm-web construction nor actual sperm induction have
been observed. Only one sperm web of Lycosa punctulata was ob-
'ed immediately after construction. Its shape was that of a narrow,
igated rectangle, and it extended from the side of the container
he moist cotton.¦ Mating of a typical pair of dotted wolf spiders, as observed inlaboratory, occurred as follows. The uncovered containers of the
17
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male and female were placed approximately 20 cm. apart in the dish-
pan. Immediately, the male began drumming his palpi and turned
n the direction of the female's container. Slowly drumming his palpi,
he male moved across his container. As he did so, the female turned
n the opposite direction and ran out of her container. Apparently, she
could not see the male approaching, nor could he yet see her. Upon
eaving her container, the female circled around it and stopped about
4 inches from the male. The male raised his forelegs, holding the
emora at an approximately 45° angle to the carapace. As the tibiae
and metatarsi moved relatively slowly in a short vertical arc, the tarsi
vibrated rapidly. Following this, the male raised and lowered his
abdomen, while vibrating it vigorously and rapidly. As the abdomen
was being lowered, the tibiae, metatarsi, and tarsi of the forelegs were
owered to a position horizontal to the body.
The female approached the male cautiously. For the next 14
minutes, the male and female alternated between approaching one
nother and pausing, with the male drumming his palpi occasionally,
wenty-three minutes after the male first drummed his palpi, the fe-
male turned to face him and approached slowly with her forelegs and
ler second pair of legs raised, with the femora at right angles to the
arapace. The male raised his forelegs and second pair of legs. With
apid, alternating movements of her two anterior pairs of legs, the
emale applied her tarsi to the male's upraised legs between the femora
nd tarsi. The male then sprang over the female's cephalothorax, so
lat his body was dorsal to hers, his cephalothorax over her abdomen,
e reached around the side of her abdomen to apply his right palpus
o the right orifice of her epigynum; then he moved to the other side of
le female to apply his left palpus to her left orifice.
During copulation, the male held the female's abdomen with his
orelegs, raising and turning her abdomen as necessary. Upon com-
jletion of mating, the male backed off the female and then ran and
lid. Later, the two remained together in the dishpan, neither showing
gns of aggressiveness nor of interest in the other's presence, although
ach apparently was aware of the other. The courtship and mating
f this pair lasted 104 minutes. Several pairs took approximately 150
minutes, and one pair took about 180 minutes.
SEASONAL CYCLE
Under Arkansas field conditions, fertilized Lycosa punctulata fe-
ales appear to overwinter, the males usually disappearing before
inter. Construction of egg sacs begins in early March, occasionally
arlier, and continues into June. In early April, the first spiderlings
olt and leave the egg sac. After remaining one to two weeks on
\e female's back, they disperse by ballooning and molt again in late
Dril or early May. The female makes a second egg sac and some-
mes even a third. Spiderlings of all of the first five instars may be
ound in the field in June. The first mature spiders are found in Septem-
3er. Mating occurs in September, October, and November. Surprisingly, 18
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survey results in Arkansas agree closely with those of Kaston (1948)
in Connecticut, who found mature males only in September, October,
and November.
SUMMARY
Although Lycosa punctulata and L. rabida share the same habitat,
their niches are separated by distinct maturity peaks, with L. rabida
maturing, mating, and constructing egg sacs in midsummer and early
fall and with L. punctulata maturing and mating in late fall and con-
structing egg sacs in early spring.
Within the egg sac, the duration of the egg stage was from 9 to
4 days; and the deutovum (first instar) lasted from 12 to 18 days.
Molting to the second instar occurred within the egg sac. Second-
nstar spiderlings emerged from the egg sac, mounted the female's
>ack, remained there from 6 to 14 days, and then dispersed by balloon-
ng. Shortly thereafter, they molted to the third instar. From nine to
en instars were required to reach maturity, although a few individuals
matured only after they reached the eleventh instar. Males matured in
62 days,- and females, in 175 days. Under Arkansas conditions, there
was only one generation a year, but females constructed from one to
iree egg sacs, resulting in distinct broods of young.
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